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(57) ABSTRACT 

A method of partitioning storage is provided. In an exem 
plary embodiment, the includes connecting at least one 
initiator With at least one target device. Upon connection of 
the at least one initiator With the at least one target device, 
at least one initiator-target association object may be cre 
ated. The method may also include selecting at least one 
storage partition With the at least one initiator-target asso 
ciation object. 

102 
Connecting at least one initiator with at least one target device 

104 

Creating at least one initiator-target association object 

Selecting at least one storage partition with the at least one 
initiator-target association object 
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102 

Connecting at least one initiator with at least one target device 

104 

Creating at least one initiator-target association object 

106 

Selecting at least one storage partition with the at least one 
initiator-target association object 

FIG. 3 
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302 

Connecting at least one initiator with at least one target device 

Creating an lmtlator-target association object for each of the at 
least one initiator for supporting a single-target interface 

implementation 

I 306 

Creating an initiator-target association object for each connection 
between the at least one initiator and the at least one target device 

for supporting a virtual-target interface implementation 

308 

Selecting at least one storage partition with the at least one 
initiator-target association object 

FIG. 5 
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METHOD OF PARTIONING STORAGE IN 
SYSTEMS WITH BOTH SINGLE AND VIRTUAL 

TARGET INTERFACES 

FIELD OF THE INVENTION 

[0001] The present invention relates to the ?eld of com 
puter systems and information storage and more particularly, 
to a method of partitioning storage in systems With both 
single- and virtual-target interfaces. 

BACKGROUND OF THE INVENTION 

[0002] A small computer system interface (SCSI) is an 
industry-standard interface for connecting certain peripheral 
devices, particularly mass storage units such as disk drives, 
to a computer system. Such interfaces have been demon 
strated to be capable of providing high speed access to 
peripheral devices. For instance, SCSI interfaces are pre 
ferred over other interfaces such as integrated/intelligent 
drive electronic (IDE) interfaces for connecting mass stor 
age units because of their high data rate. 

[0003] The existing SCSI Architecture Model describes a 
logical unit as an attribute of a target device. HoWever, not 
all SCSI transport protocols alloW the partitioning of storage 
by using the target device. Partitioning storage is a term 
Which describes sub-dividing of the storage Within a storage 
system into partitions and alloWing each of the multiple 
SCSI initiators that are connected to it access to a subset of 
the partitions. A typical sub-division of a storage system is 
illustrated in FIG. 1 in Which the system is sub-divided into 
three partitions With four hypothetical initiators Which have 
access to only part of the data in the storage system. 

[0004] TWo main approaches, Fibre Channel and iSCSI 
(Internet Small Computer System Interface), are currently 
employed for the storage of data transmissions over Intemet 
Protocol (IP) netWorks. Both Fibre Channel and iSCSI 
support block access for storage using a SCSI command set 
and are useful for performing general data access as Well as 
data backup. Fibre Channel, in particular, associates the 
SCSI target With the Fibre Channel node name, an attribute 
of the physical interface. Further, existing systems With 
Fibre Channel interfaces partition storage by using a virtual 
target interface or a single-target interface. The Fibre Chan 
nel interface Which employs a virtual-target interface 
involves an interface chip Which is programmed to act like 
multiple Fibre Channel nodes Whereby one node is assigned 
for each target. In contrast, the single-target interface relies 
upon the storage partition algorithm using the initiators’ 
Fibre Channel names to select Which partition of storage is 
being accessed. 

[0005] For Fibre Channel, the single-target interface is 
often chosen over the virtual-target interface because many 
interface chips do not support the virtual-target interface. 
FIG. 2A demonstrates the relationships used to implement 
Fibre Channel partitions When the interface chip is unable to 
provide multiple targets. As illustrated in FIG. 2A, the 
initiator information is used to select the partition, Which in 
turn, selects the volumes Which are accessible to the initia 
tor. 

[0006] In contrast to Fibre Channel, the iSCSI standard 
speci?cially abstracts the target as an entity not associated 
With the physical interface to more closely adhere to the 
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SCSI Architecture Model. Exisiting systems With iSCSI 
partition storage by employing either the initiator’s name 
(i.e., a single-target system) or the target (i.e., a virtual-target 
system) to select Which partition of storage is to be accessed. 
FIG. 2B demonstrates the relationship used to implement 
iSCSI partitions Where virtual targets are used. As illustrated 
in FIG. 2B, the target Which is being addressed is used to 
select the partition. 

[0007] Although Fibre Channel interfaces and iSCSI have 
increased the ability to store data transmissions over IP 
netWorks, such interfaces are disadvantageous under certain 
situations. For example, the methods employed by either 
iSCSI or Fibre Channel interfaces for partitioning storage do 
not address systems Which require use of both single-target 
and virtual-target interfaces. 

[0008] Therefore, it Would be desirable to provide a 
method for partitioning storage for systems Which need to 
support both single-target and virtual-target interfaces. 

SUMMARY OF THE INVENTION 

[0009] The present invention is directed to a method of 
partitioning storage. In an aspect of the present invention, 
the method of partitioning storage includes connecting at 
least one initiator With at least one target device. Upon 
connection of the at least one initiator With the at least one 
target device, at least one initiator-target association object 
may be created. The method may also include selecting at 
least one storage partition With the at least one initiator 
target association object. 

[0010] In a further aspect of the present invention, a 
method of partitioning storage for a system With a single 
target interface and a virtual-target interface is provided. The 
method may include connecting at least one initiator With at 
least one target device. The method may also include cre 
ating an initiator-target association object for each of the at 
least one initiator for supporting a single-target interface 
implementation. In turn, for supporting a virtual -target inter 
face implementation, the method may also include creating 
an initiator-target association object for each connection 
betWeen the at least one initiator and the at least one target 
device. The at least one initiator-target association object 
may be employed to select at least on storage partition. 

[0011] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary and explanatory only and are not restrictive of 
the invention as claimed. The accompanying draWings, 
Which are incorporated in and constitute a part of the 
speci?cation, illustrate an embodiment of the invention and 
together With the general description, serve to explain the 
principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The numerous advantages of the present invention 
may be better understood by those skilled in the art by 
reference to the accompanying ?gures in Which: 

[0013] FIG. 1 is a schematic diagram of an exemplary 
prior art SCSI storage system; 

[0014] FIG. 2A is block diagram of exemplary prior art 
Fibre Channel partitions, Wherein the relationships used to 
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implement Fibre Channel partitions When the interface chip 
is not capable of providing multiple targets are illustrated; 

[0015] FIG. 2B is a block diagram of exemplary prior art 
iSCSI partitions, Wherein the relationships used to imple 
ment iSCSI parititions Where virtual targets are used are 
provided; 
[0016] FIG. 3 is a How diagram ofa method ofpartitioning 
storage in accordance With an exemplary embodiment of the 
present invention; and 

[0017] FIG. 4 is a block diagram of a system capable of 
supporting both virtual-target and single target interfaces in 
accordance With an exemplary embodiment of the present 
invention, Wherein the relationship of the initiators and the 
target devices is provided; 

[0018] FIG. 5 is a How diagram of an additional method of 
partitioning storage in accordance With an exemplary 
embodiment of the present invention; 

[0019] FIG. 6 is a schematic diagram of a partitioned 
single-target Fibre Channel implementation in accordance 
With an exemplary embodiment of the present invention; and 

[0020] FIG. 7 is a schematic diagram of a virtual-target 
iSCSI implementation in accordance With an exemplary 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0021] Reference Will noW be made in detail to the pres 
ently preferred embodiments of the invention, examples of 
Which are illustrated in the accompanying draWings. It is to 
be appreciated that corresponding reference numbers refer to 
generally corresponding structures. 

[0022] Referring to FIG. 3, a method 100 of partitioning 
storage is provided. In an exemplary embodiment of the 
present invention, the method 100 of partitioning storage 
includes connecting at least one initiator With at least one 
target device 102. In an embodiment, the at least one 
initiator is a small computer system interface (SCSI) initia 
tor. In a further embodiment, the at least one target device is 
a small computer system interface (SCSI) target device. The 
method 100 may also include creating at least one initiator 
target association object 104. For example, upon connection 
of the at least one initiator With the at least one target device, 
the at least one initiator-target association object is gener 
ated. The method 100 may also include selecting at least one 
storage partition With the at least one initiator-target asso 
ciation object 106. 

[0023] In further exemplary embodiments, the method 100 
of partitioning storage supports single-target Fibre Channel 
implementations and virtual-target iSCSI implementations. 
For example, single-target Fibre Channel implementations 
are supported by the at least one initiator being a plurality of 
initiators and the at least one target device being a single 
target device in Which each of the plurality of initiators 
associates With the single target device. Further, for virtual 
target iSCSI implementations, each of the at least one 
initiator-target association object With the same target select 
the same storage partition. 

[0024] Referring to FIG. 4, a system 200 capable of 
supporting both virtual-target and single target interfaces in 

May 24, 2007 

accordance With an exemplary embodiment of the present 
invention is provide in Which the relationship of the initia 
tors and the target devices is shoWn. As illustrated in FIG. 4, 
the system 200 may include a number of initiators 202 and 
a number of targets 204. In an embodiment, each initiator 
202 may connect With a target 204 and create a initiator 
target (i-t) association object 206. Each i-t association object 
206 may be used to select a storage partition 208. In an 
embodiment, each storage partition 208 includes a number 
of logical units 210. The system 200 supports single-target 
Fibre Channel implementations because a speci?c i-t asso 
ciation object is created for each initiator 202 and each of the 
i-t association objects use the same target. In addition, the 
system 200 supports virtual-target iSCI implementations 
because a speci?c i-t association object is created for each 
initiator-target combination. Here, in FIG. 4, each i-t asso 
ciation object With the same target use the same partition. 

[0025] Referring to FIG. 5, a method 300 of partitioning 
storage for a system With a single-target interface and a 
virtual-target interface is provided. In an exemplary embodi 
ment of the present invention, the method 300 may include 
connecting at least one initiator With at least one target 
device 302. For instance, the at least one initiator is a SCSI 
initiator and the at least one target device is a SCSI target 
device. The method 300 may also include creating an 
initiator-target association object for each of the at least one 
initiator for supporting a single-target interface implemen 
tation 304. In turn, for supporting a virtual-target interface 
implementation, the method 300 may also include creating 
an initiator-target association object for each connection 
betWeen the at least one initiator and the at least one target 
device 306. For example, the method 300 may support a 
single-target Fibre Channel interface implementation and a 
virtual-target iSCSI implementation. In a further embodi 
ment, the method 300 includes selecting at least one storage 
partition With the at least one initiator-target association 
object 308. For supporting the virtual-target interface imple 
mentation, each of the at least one initiator-target association 
object With the same target select the same storage partition. 

[0026] Referring to FIG. 6, a partitioned single-target 
Fibre Channel implementation 400 in accordance With an 
exemplary embodiment of the present invention is provided. 
In an exemplary embodiment, a partitioned single-target 
Fibre Channel implementation 400 includes a plurality of 
initiators and a single target device 410. As illustrated in 
FIG. 6, four initiators denoted as 402 (initiator 1), 404 
(initiator 2), 406 (initiator 3), and 408 (initiator 4) may be 
included Within the plurality of initiators. In the present 
example, the connection of each of the four initiators With 
the target device 410 results in four initiator-target associa 
tion objects being created. Further, in such example, the four 
initiator-target association objects select three storage par 
titions. For instance, initiator 402 and target 410 use parti 
tion 412 (partition 1), initiator 404 and target 410 use 
partition 412 (partition 1), initiator 406 and target 410 use 
partition 414 (partition 2), and initiator 408 and target 412 
use partition 316 (partition 3). Such con?guration alloWs the 
storage of data transmissions over IP netWorks With Fibre 
Channel interfaces using single-target Fibre Channel imple 
mentations. 

[0027] Referring to FIG. 7, a virtual-target iSCSI imple 
mentation 500 in accordance With an exemplary embodi 
ment of the present invention is disclosed. An exemplary 
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virtual-target iSCSI implementation may include a plurality 
of initiators and a plurality of target devices. As illustrated 
in FIG. 7, the exemplary virtual-target iSCSI implementa 
tion 500 includes four initiators denoted as 502 (initiator 1), 
504 (initiator 2), 506 (initiator 3), and 508 (initiator 4) as 
Well as three target devices denoted as 510 (target 1), 512 
(target 2), and 514 (target 3). As such, four initiator-target 
association objects may be created upon each of the initia 
tors connecting With one of the three target devices. 

[0028] In addition, as shoWn in FIG. 7, three storage 
partitions are generated by the initiator and target data. As 
stated previously, for supporting the virtual-target interface 
implementation, each of the initiator-target association 
objects With the same target select the same storage parti 
tion. For example, initiator 502 (initiator 1) and initiator 504 
(initiator 2) connect With the same target, target 510 (target 
1) and thus, select the same storage partition (i.e., partition 
1). Such con?guration alloWs the storage of data transmis 
sions over IP netWorks With iSCSI using virtual-target 
implementations. 
[0029] It is to be understood that the disclosed method 
alloWs both virtual-target and single-target interface imple 
mentations to be implemented With the same structure and 
algorithm in Which the single-target and virtual-target imple 
mentations are uni?ed. Such method is advantageous for it 
alloWs both single-target and virtual-target interfaces to be 
connected at the same time. Further, this method may be 
useful in system implementations in Which a common 
softWare suite is used in both single-target and virtual-target 
systems. 

[0030] It is to be noted that the foregoing described 
embodiments according to the present invention may be 
conveniently implemented using conventional general pur 
pose digital computers programmed according to the present 
speci?cation, as Will be apparent to those skilled in the 
computer art. Appropriate softWare coding may readily be 
prepared by skilled programmers based on the teachings of 
the present disclosure, as Will be apparent to those skilled in 
the softWare art. 

[0031] It is to be understood that the present invention 
may be conveniently implemented in forms of a softWare 
package. Such a softWare package may be a computer 
program product Which employs a computer-readable stor 
age medium including stored computer code Which is used 
to program a computer to perform the disclosed function and 
process of the present invention. The computer-readable 
medium may include, but is not limited to, any type of 
conventional ?oppy disk, optical disk, CD-ROM, magneto 
optical disk, ROM, RAM, EPROM, EEPROM, magnetic or 
optical card, or any other suitable media for storing elec 
tronic instructions. 

[0032] It is to be understood that the speci?c order or 
hierarchy of steps in the foregoing disclosed methods are 
examples of exemplary approaches. Based upon design 
preferences, it is understood that the speci?c order or 
hierarchy of steps in the method can be rearranged While 
remaining Within the scope of the present invention. The 
accompanying method claims present elements of the vari 
ous steps in a sample order, and are not meant to be limited 
to the speci?c order or hierarchy presented. 

[0033] It is believed that the present invention and many 
of its attendant advantages Will be understood by the for 
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going description. It is also believed that it Will be apparent 
that various changes may be made in the form, construction 
and arrangement of the components thereof Without depart 
ing from the scope and spirit of the invention or Without 
sacri?cing all of its material advantages. The form herein 
before described being merely an explanatory embodiment 
thereof. It is the intention of the folloWing claims to encom 
pass and include such changes. 

What is claimed is: 
1. A method of partitioning storage, comprising: 

connecting at least one initiator With at least one target 

device; 
creating at least one initiator-target association object; and 

selecting at least one storage partition With the at least one 
initiator-target association object. 

2. The method as claimed in claim 1, Wherein the at least 
one initiator is a small computer system interface (SCSI) 
initiator. 

3. The method as claimed in claim 1, Wherein the at least 
one target device is a small computer system interface 
(SCSI) target device. 

4. The method as claimed in claim 1, Wherein the method 
of partitioning storage supports single-target Fibre Channel 
implementations. 

5. The method as claimed in claim 4, Wherein the at least 
one initiator is a plurality of initiators and the at least one 
target device is a single target device, each of the plurality 
of initiators associating With the single target device. 

6. The method as claimed in claim 1, Wherein the method 
of partitioning storage supports virtual-target Internet small 
computer system interface (iSCSI) implementations. 

7. The method as claimed in claim 1, Wherein the method 
of partitioning storage supports both a Fibre Channel inter 
face and an Internet small computer system interface 
(iSCSI). 

8. A system for partitioning storage, the system compris 
ing: 

at least one initiator for connecting With at least one target 
device; 

at least one initiator-target association object created by 
the at least one initiator connecting With the at least one 
target device; and 

at least one storage partition selected by the at least one 
initiator-target association object for alloWing data to 
be partitioned. 

9. The system as claimed in claim 8, Wherein the at least 
one initiator is a small computer system interface (SCSI) 
initiator. 

10. The system as claimed in claim 8, Wherein the at least 
one target device is a small computer system interface 
(SCSI) target device. 

11. The system as claimed in claim 8, Wherein the system 
for partitioning storage supports a single-target Fibre Chan 
nel implementation and a virtual-target Internet small com 
puter system interface (iSCSI) implementation. 

12. The system as claimed in claim 8, Wherein the system 
for partitioning storage supports a single-target Fibre Chan 
nel implementation by the at least one initiator being a 
plurality of initiators and the at least one target device being 
a single target device Wherein each initiator associates With 
the single target device. 
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13. The system as claimed in claim 8, wherein the system 
of partitioning storage supports virtual-target Internet small 
computer system interface (iSCSI) implementations. 

14. The system as claimed in claim 8, Wherein the system 
of partitioning storage supports virtual-target iSCSI imple 
mentations by the at least one initiator-target association 
object With the same at least one target selecting the same 
storage partition. 

15. A method of partitioning storage for a system With a 
single-target interface and a virtual-target interface, com 
prising: 

connecting at least one initiator With at least one target 

device; 
creating an initiator-target association object for each of 

the at least one initiator for supporting a single-target 
interface implementation; 

creating an initiator-target association object for each 
connection betWeen the at least one initiator and the at 
least one target device for supporting a virtual-target 
interface implementation; and 
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selecting at least one storage partition With the at least one 
initiator-target association object. 

16. The method as claimed in claim 15, Wherein the 
single-target interface implementation is a single-target 
Fibre Channel interface implementation. 

17. The method as claimed in claim 15, Wherein the 
virtual-target interface implementation is a virtual-target 
Internet small computer system interface implementation. 

18. The method as claimed in claim 15, Wherein the at 
least one initiator is a small computer system interface 
(SCSI) initiator. 

19. The method as claimed in claim 15, Wherein the at 
least one target device is a small computer system interface 
(SCSI) target device. 

20. The method as claimed in claim 15, Wherein the 
selecting at least one storage partition With the at least one 
initiator-target association object, for supporting the virtual 
target interface implementation each of the at least one 
initiator-target association object With the same target select 
the same storage partition. 

* * * * * 


